Growth and differentiation of circulating hemopoietic stem cells with atomic bomb irradiation-induced chromosome abnormalities.
The effects of atomic bomb irradiation on hemopoietic stem cells were studied cytogenetically using single colonies derived from hemopoietic progenitor cells. The subjects studied were 21 healthy atomic bomb survivors (10 males and 11 females) in the high dose exposure group (100+ rad) with a known high incidence (10% or more) of radiation-induced chromosome abnormalities in their peripheral blood lymphocytes (stimulated with phytohemagglutinin), and 11 nonexposed healthy controls (5 males and 6 females). Colony formation by circulating granulocyte-macrophage (GM-CFC) and erythroid (BFU-E) progenitor cells was made by the methylcellulose method using peripheral blood mononuclear cells. Chromosome specimens were prepared from single colonies by our micromethod. The total number of colonies analyzed in the exposed group was 131 for GM-CFC and 75 for BFU-E. Chromosome abnormalities were observed in 15 (11.5%) and 9 (12.0%) colonies, respectively. In the control group, the total number of colonies analyzed was 61 for GM-CFC and 41 for BFU-E. None of these colonies showed chromosome abnormalities. The difference in incidence of chromosome abnormalities was highly significant by an exact test; p = 0.003 for GM-CFC and 0.017 for BFU-E. The karyotypes of chromosome abnormalities obtained from the colonies in the exposed group were mostly translocations, but deletion and marker chromosomes were also observed. In two individuals, such karyotypic abnormalities as observed in the peripheral lymphocytes were also seen in the myeloid progenitor cells. This finding suggests that atomic bomb irradiation produced a chromosome aberration on multipotent hemopoietic stem cells common to myeloid and lymphoid lineages. These stem cells, although carrying chromosome defects, are likely to have survived for more than 30 years, continuously producing progenitor cells capable of normal-looking growth and differentiation.